anmesthesia was employed in order to avoid the possibility of degeneration of the hepatic cells from inhalation narcosis. The operation taking place one month before term, a further indication existed in the interests of the child. Half an hour before operation a hypodermic injection of morphia 6 gr. was administered. In the anaesthetic room the patient was turned on to her left side and requested to flex her neck and her hips. This is a more convenient position for these cases than the sitting posture. Barker's spinal needle was introduced between the second and third lumbar vertebrae, care being taken to see by the flow of cerebro-spinal fluid that the spinal theca was actually entered; 1.5 c.c. of a 5 per cent. solution of tropacocaine (Allen and Hanbury) dissolved in normal saline solution was drawn into the syringe, and after about 10 c.c. of cerebro-spinal fluid had escaped from the needle the syringe was connected and the piston withdrawn very slightly to ensure that the point of the needle had not been inadvertently displaced. The contents of the syringe were slowly injected, the needle withdrawn, and the puncture wound covered with collodion. The patient was laid on her back with the head on a pillow and the body inclined, shoulders slightly downwards. Full anaesthesia was present in five minutes. A screen was interposed between the patient's face and the seat of operation, and steps were taken to cut off all visual and auditory sensations. The operation was completed in twenty minutes and no inhalation either of a narcotic or oxygen was required throughout.
During the operation three points of interest call for special mention:
(1) The Condition of the Child.-The infant was very vigorous, cried lustily as soon as extracted, and presented a very different appearance from that often seen when inhalation narcosis is employed.
(2) The Tone of the Uterus.-This was very evident from the moment of incision into the organ and even before. As soon as the child was extracted the uterus contracted firmly and partially expelled the placenta through the uterine incision.
(3) The bloodlessness of the whole operation, owing, of course, to the tone of the uterus. Only four dry abdominal mops were used throughout.
There was no vomiting, and the after-history of the case was uneventful. The pulse-rate of the patient on leaving the theatre registered 104. Within half an hour it fell to 80, and subsequently varied between this rate and 96. Sensation returned slightly within one hour, and in two hours the patient complained of abdominal pain. This apparently was never severe. No serious haemorrhage occurred from the placental site, and both pituitrin and ergot were withheld throughout for purposes of observation.
The following day some flatulent distension of the abdomen was present, but this was relieved by the ordinary nursing measures. Urine was passed naturally at the end of twenty-four hours after operation. The patient was somewhat drowsy for the first few days, and slept a good part of each twenty-four hours. By November 30, however, glucose had disappeared from the urine, and only a trace of albumin was present. She was discharged to a convalescent home on December 8, 1922 , and we have been recently informed that both she and her baby are in good health. CASE II. R. L., a 2-para, aged 29, was admitted to the obstetric department of the General Hospital, Birmingham, on November 9, 1922, complaining of antepartum haemorrhage. There was doubt as to the exact period of pregnancy, as Section of Obstetrics and Gynaecology the': patient's last menstruation occurred at the beginning of May, 1922, and on admission the size of her uterus corresponded to a gestation of seven months. In June, heemorrhage occurred with the passage of some clots, and, with slight intermissions, bleeding had continued irregularly until the date of admission to hospital. Periodical attacks of uterine pain from August onward had suggested that premature labour might be imminent, but with the aid of absolute rest and hypodermic injections of morphia the pregnancy continued.
On admission, the height of the fundus uteri above the pubes measured 12 in. The fcetus occupied a right occipito-posterior position, and on vaginal examination the lower uterine segment appeared to be filled with an inelastic swelling. No fcetal part could be palpated per vaginam. The foetal heart was audible in the right lumbar region. A diagnosis of placenta praevia was made, and the patient confined to bed until it was thought that the fcetus was viable. For reasons which need not be discussed on this occasion, delivery by C(nsarean section was decided upon. Further, in the interests of the premature fcetus, spinal ansesthesia was selected.
Operation: The operation was performed on December 21, 1922, at 9.30 a.m., the same technique being employed as in the previous case. The spinal theca was tapped, and 1'5 c.c. of a 5 per cent. solution of tropacocaine introduced through the first lumbar space. Anaesthesia had extended to the middle of the sternum in five minutes. The operation followed the usual lines and the patient left the theatre under half an hour.
Before the operation the systolic blood-pressure was 98, and the diastolic 75 mm. Hg, with pulse-rate of 100. Upon the patient's return to the ward the systolic blood-pressure was still 98, the diastolic having fallen to 70 mm. The pulse-rate was now only 88.
The patient herself was very much pleased at having the operation carried out " without an anesthetic," as, in her own words, she " had been dreading it so." Apparently she did not object to the technique required by the spinal method.
After the extraction of the child she expressed a desire for a drink, and swallowed a cup of hot black coffee. As in the previous case, the baby showed no signs of cyanosis, and progressed very satisfactorily from the moment of birth. No artificial stimulation was required. Contraction of the uterus was again a feature of the case, and made the actual operation almost bloodless. Owing to the central position of the placenta over the os internum and the rapid contraction and retraction of the uterus a slight difficulty was met with in delivering the-placenta.
The subsequent history of the patient differed but slightly from the first case. Vomiting (2 oz.) occurred fifteen minutes after her taking the cup of coffee, and again (4 oz.) after taking a cup of weak tea in the afternoon following the operation. Apart from these occasions no vomiting took place. Sensation returned at the end of one hour, and the presence of somewhat severe abdominal pain called for an injection of morphia (& gr.) . The lochia were more profuse in this case than in the preceding, but were never alarming. No pituitary extract was used, but ergot was administered hypodermically four hours after operation and subsequently in mixture. The increased haemorrhage occurred after the effect of the tropacocaine had passed off, and was attributed to the low placental site. Urine was voided naturally five and a half hours after ancesthesia. Flatulent abdominal distension was not a feature of this case. The patient made a non-febrile convalescence, and was discharged to a convalescent home on January 8, 1923.
The two cases here recorded tend to confirm the previous observations of Polano [1] , Barris [51, Walls [4] , Wyatt [31, Marsh [61 and others in proving that C:esarean section under spinal anasthesia is a safe and reliable proceeding both to mother and child. Further, under certain conditions, e.g., morbus cordis, diabetes, &c., it appears to offer special advantages to the mother over innalation narcosis. As to the effect upon the child, in our experience there is no comparison between the results of spinal and inhalation anesthesia, however little chloroform or ether are employed.
To effect a surgical degree of anesthesia sufficient for the purpose of abdominal Caesarean section, an amount of volatile narcotic must be absorbed which may prove deleterious to a premature infant. In cases of Caesarean section performed before "term" we venture to suggest, therefore, that spinal anaesthesia may find an application in the interests of the child, without increasing the mortality or morbidity of the mother.
Concerning the disadvantages of the method, they are those which have been put forward with regard to spinal anaesthesia in general, and are not influenced by the more pressing obstetric indications. Certainly looking through the small number of cases hitherto recorded, they appear to be more theoretical than real. At the same time, until more experience has accumulated, we think that the method should be confined to institutional practice.
In conclusion, may we draw attention once more to the increased tone of the uterine muscle under spinal analsthesia with tropacocaine ? In all the recorded cases it is noted that the uterus contracted well, and certainly in both our patients contraction and retraction were in excess of normal. What is the cause of this phenomenon? In labour occurring in paralytics, as also in bitches after experimental division or destruction of the lumbar cord, the expulsive power of the uterus is undiminished, in fact, labour is stated to be rapid under such conditions. Such facts appear to point to the thesis that the uterus is under the control of both vago-tropic and sympathico-tropic fibres, and that when inhibitory impulses from the lumbar cord are cut off the sympathetic tonic stimuli have full play. If such is the case, may not a remedy for the atonic uterus lie in the intrathecal injection of stovaine or tropacocaine ?
DISCUSSION.
Mr. EARDLEY HOLLAND said there was no doubt that Dr. Cameron's results were outstanding, for his remarkable mortality of under 1 per cent. for such a long series of cases was only about half the average mortality as revealed by published statistics. His own careful technique and the admirable conditions at the Glasgow Maternity Hospital were contributory factors in his achievement, but there seemed no doubt that the most important factor was his careful selection o-f cases. He took no risks as regards the mother, and the number of craniotomies in cases under his care must be very high; the question seemed to be-how many babies equal one mother? Mr. Beckwibh WVhitehouse had discovered the virtues of spinal anesthesia for CEesarean section somewhat late in the day, as it must have been used many times during the past few years by most obstetric surgeons. He (Mr. Holland) had personally used it in about fifteen cases in most of which there was a special indication, such as eclampsia, cardiac disease, concealed accidental hbemorrhage or Graves' disease; but in two cases the method had been used for ordinary cases of contracted pelvis at the patients' own request. The effect on the uterus was indeed remarkable, for it remained in a state of intense contraction and anemia, as described by Mr. Whitehouse. This was a great advantage for the closure of the uterine incision, for the thicker the walls of the uterus at the time of the suture, the more muscle was gripped by the suture, and the stronger would be the resulting scar. Further, if the sides of the incision were drawn into apposition when the uterus was contracted, how much more would they remain in apposition during relaxation, when the volume of the uterus became more bulky and the sides of the incision tended to become relatively expanded ?
Mr. MILES PHILLIPS said he had greatly appreciated Dr. Cameron's paper, chiefly for the large number of technical points it explained: some of these were new to him, others he had already found to be of value. Dr. Cameron's wonderfully low mortality, he thought, was chiefly due to the wise rules he had formulated for the selection of cases suitable for Cmesarean section. The frequency of pulmonary complications in these rickety patients had been greatly lessened, in his experience, by the use of warmed ether. With regard to spinal anesthesia he would ask Mr. Whitehouse whether there was likely to be any special difficulty in inserting the needle in patients much deformed by rickets. WVhen he had failecl to remove the membranes satisfactorily from the lower segment of the uterus, he pushed a swab, soaked in antiseptic lotion, from above into the vagina. He had also on several occasions been faced with the difficult task of tracking and removing silk sutures (always thick twisted silk) which had wandered from the uterine wall and were ulcerating into abdominal viscera. Personally, he used catgut, and he always waited until the uterus had retracted and its wall bad become as thick as possible before beginning to insert the sutures.
Dr. J. D. BARRIS congratulated Dr. Cameron on his successful result. He had adopted many of his methods and had found these of great value. He had never had occasion nor had he felt it necessary to employ the instrument shown by Mr. Beckwith Whitehouse for dilating the cervical canal. Although he now performed Cesarean section without waiting for the onset of labour he found that the cervical canal dilated well and allowed for drainage. He thought Ctesarean section under spinal anesthesia a good method under certain conditions such as severe morbis cordis, diabetes, and pulmonary complications; the uterus retracted well, hEemorrhage was not great, and the child was born crying. But he took a modified view as to the use as a routine measure of spinal anesthesia for Cmesarean section. It differed from spinal anesthesia as employed for other operations from this fact that morphia or scopolamine were excluded for the sake of the child. In routine cases he preferred to perform the operation under a general anesthetic and he found that gas and oxygen ancesthesia, with a little ether, gave satisfactory results.
Dr. HERBERT SPENCER said he thought it was regrettable that selected series of cases of Caesarean section should be published without stating the whole of the authors' experience of the operation. Dr. Amand Routh's paper' was of the greatest value as it gave the whole of the experience of the author up to 1910. He hoped that Dr. Samuel Cameron would publish the whole of his experience so that a basis for comparison with the work of others would be available. Professor Bar, of Paris (who used silk ligatures to sew up the uterus), had published a series of ninety-seven selected cases without a death, a better series even than Dr. Cameron's; but he (Dr. Spencer) thought that both these obstetricians made such a selection as must lead to the unnecessary sacrifice of many children's lives. He (Dr. Spencer) saw no reason for refusing to perform Camsarean section when the patient had been examined and the membranes ruptured for twelve hours. He had often operated under these circumstances and even after the application of forceps, and so far had only lost one case of Cmesarean section for 1 Proceedings, 1911, iv (Sect. Obst. and Gyn.), p. 161.
contracted pelvis, a case already infected at the time of operation, which should have been dealt with by total abdominal hysterectomy-an alternative to craniotomy not mentioned by Dr. Cameron. NVith regard to technique: he (Dr. Spencer) had published a case in which the uterus had been inverted to separate the membranes; but he did not think this necessary or advisable: it did not permit the inversion of the internal os where membranes were apt to be adherent: in that case all that was necessary was to perforate the membrane by forceps passed through the cervical canal. no dilatation being necessary. He did not agree with Dr. Cameron's remarks on silk sutures. He had only once had a sinus from silk used to sew up the uterus, and, with regard to adhesions, his experience of repeated C(aesarean sections showed that adhesions did not occur, if the uterus was properly sewn up with silk. He agreed with Dr. Cameron in condemning mattress sutures.
Dr. Cameron had not stated in his paper whether he sterilized any patient after Csesarean section for contracted pelvis. It would be interesting to know how many craniotomies were necessitated by his method of selection and how many inductions of premature labour had been performed. He (Dr. Spencer) had been supplied by the Obstetric Registrar with the statistics for contracted pelvis at University College Hospital for the last three years-total number of cases of labour, 5,647; induction of premature labour, 113; all the mothers and 101 children surviving: Ciesarean section, 33, all the mothers and 30 children surviving; craniotomies, 4, all the mothers surviving; the operation was done twice for hydrocephalus, twice for dead children; one of the mothers had previously had twelve inductions of premature labour.
